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1
ELECTRONIC DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Taiwan Patent Applica-
tion No. 102107575, filed on Mar. 5, 2013, the entirety of
which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electronic device and,
more particularly, to an electronic device which is able to be
used in variant configurations.

2. Description of the Related Art

There are various bases and charging units in the prior art
for supporting various types of portable electronic devices
(e.g., tablet PCs, e-readers, etc.). Most of these devices mount
the device in an upright orientation, and the orientation angle
is not adjustable. Thus, the user is not able to select a degree
of incline that is best suited for his or her use.

Additionally, instead of receiving input through the cus-
tomary keyboard input devices, the portable electronic
devices provide user interaction through a touch interface on
the display that accepts stylus or touch gestures. Since itis not
convenient for the users to input data by the touch interface,
an additional mechanical keyboard module is selectively
applied to the portable electronic device. Thus, a need exists
for a mechanism which facilitates fast assembly of portable
electronic devices and a keyboard module.

BRIEF SUMMARY OF THE INVENTION

In one embodiment of the disclosure, the electronic device
includes a first unit and a second unit. The first unit includes
a housing and a connecting member. The housing has two
opposite lateral surfaces, and the connecting member is dis-
posed on one of the two lateral surfaces. The second unit
includes a stand and a fixing member. A guiding rail is dis-
posed in the stand, and the guiding rail includes: an opening;
a first section substantially extending along a first direction
from the opening; a second section connected to the first
section; and a third section connected to the second section
and extending along a second direction which is different
from the first direction. The fixing member is disposed at the
first section of the guiding rail.

By the arrangement of the electronic device, after the first
unit is selectively connected to the second unit, the connect-
ing member is inserted into the guiding rail via the opening,
wherein the movement of the connecting member in the first
section causes a displacement of the fixing member, and after
the connecting member passes through the first section and
enters the second section, the connecting member is retained
by the fixing member.

Additionally, the second section of the guiding rail
includes a curved inner wall. When the connecting member is
located in the second section, the connecting member is
retained between the fixing member and the curved inner wall
of the second section. The connecting member is rotatable
around a rotation axis which is parallel to a centre of curvature
of the curved inner wall.

In the above-mentioned embodiment, the third section of
the guiding rail has another inner wall adjacent to the curved
inner wall of the second section, and a height of a portion of
the curved inner wall of the second section is below an imagi-
nary line extending from the inner wall of the third section.
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In the above-mentioned embodiment, a recess is disposed
on an inner wall of the first section, and the fixing member
comprises an elastic member and a main body, wherein the
elastic member is connected between a bottom surface of the
recess and the main body, and the main body is retractable
into the recess after the main body is pushed by an external
force. According to another embodiment, the fixing member
comprises an elastic sheet disposed on an inner wall of the
first section of the guiding rail.

In the above-mentioned embodiment, the electronic device
is adjustable between a first mode and a second mode. In the
first mode the connecting member is located in the second
section, and an included angle is formed between the first unit
and the second unit. In the second mode the connecting mem-
ber is located in an end portion of the third section which is
away from the second section, and the first unit overlaps on
the second unit so as to minimize a thickness of the electronic
device.

In the above-mentioned embodiment, the first unit further
comprises a supporting member pivotably connected to the
housing, and the housing comprises an accommodation
space, wherein the supporting member is pivoted out of the
accommodation space in the first mode, and the supporting
member is received in the accommodation space in the sec-
ond mode.

In the above-mentioned embodiment, the first unit is a
computer with a built-in touch screen interface with an opera-
tion system and the second unit comprises a keyboard module
which is electrically connected to the computer.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading the
subsequent detailed description and examples with refer-
ences made to the accompanying drawings, wherein:

FIG. 1 shows a schematic view of an electronic device in
accordance with an embodiment of the disclosure in a first
mode;

FIG. 2 shows a schematic view of the electronic device in
accordance with an embodiment of the disclosure in a second
mode;

FIG. 3 shows an explosive view of the electronic device of
FIG. 1,

FIG. 4A shows a cross-sectional view of partial elements of
the electronic device of FIG. 1, wherein a connecting member
moves in a first section of the guiding rail;

FIG. 4B shows a cross-sectional view of partial elements of
the electronic device of FIG. 1, wherein the connecting mem-
ber stays in a second section of the guiding rail;

FIG. 5 shows a cross-sectional view of partial elements of
an electronic device in accordance with another embodiment
of the disclosure;

FIG. 6 shows a side view of the electronic device of FIG. 1
in the first mode; and

FIG. 7 shows a side view of an electronic device in accor-
dance with still another embodiment of the disclosure in a first
mode.

DETAILED DESCRIPTION OF THE INVENTION

The following description is of the best-contemplated
mode of carrying out the invention. This description is made
for the purpose of illustrating the general principles of the
invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims



US 9,092,193 B2

3

Referring to FIGS. 1 and 2, an electronic device 1 accord-
ing to an embodiment of the disclosure includes a first unit 10
and a second unit 20, wherein the first unit 10 is detachably
connected to the second unit 20. After the first unit 10 and the
second unit 20 are connected, the electronic device 1 is adjust-
able between a first mode (FIG. 1) and a second mode (FIG.
2). The structural features of the first unit 10 and the second
unit 20 are illustrated in detail hereinafter.

Referring to FIG. 3, in one unlimited embodiment, the first
unit 10 is a computer with a built-in touch screen interface
with an operation system. The first unit 10 includes a housing
110, a touch screen 120, a receptacle 130, a switch 140, two
connecting members 150 and a supporting member 170. The
housing 110 has a front surface 111, a rear surface 113, two
opposite lateral surfaces 115 and 117, and a bottom surface
119. The front surface 111 is opposite to the rear surface 113,
and the two opposite lateral surfaces 115 and 117 and the
bottom surface 119 are respectively connected between the
front surface 111 and the rear surface 113, and the bottom
surface 119 is connected between the two opposite lateral
surfaces 115 and 117. The touch screen 120 is disposed on the
front surface 111 and configured as a user interface (UI) of the
first unit 10. The receptacle 130 and the switch 140 are dis-
posed on the lateral surface 117 to facilitate a connection
between the electronic device 1 and other peripheral equip-
ment or a power source, but it should not be limited thereto. In
another embodiment, the receptacle 130 and the switch 140
can be disposed on any other position of the housing 110. In
still another embodiment, the first unit 10 includes a plurality
of receptacles 130.

The two connecting members 150 are disposed on the
opposite lateral surfaces 115 and 117 and protrude from the
lateral surfaces 115 and 117, respectively. Specifically, the
two connecting members 150 of a circular cross section are
respectively extended outwardly from the lateral surfaces 115
and 117 adjacent to thebottom surface 119. In some embodi-
ment, when the first unit 10 is separated from the second unit
20 for independent operation, the two connecting members
150 may be retracted into the lateral surfaces 115 and 117 by
suitable means. The rear surface 113 of the housing 110
further includes an accommodation space 114. The support-
ing member 170 is connected to the housing 110 and pivot-
able about a rotation axis C,. In the first mode of the electronic
device (FI1G. 1), the supporting member 170 is pivoted outside
of the accommodation space 114, and in the second mode of
the electronic device (FIG. 2), the supporting member 170 is
received in the accommodation space 114.

As shown in FIG. 3, a thickness of the housing 110 of the
first unit 10 varies at different parts thereof, wherein a first
part 110a of the first unit 10 has a first thickness T, and the
second part 1105 of the first unit 10 has a second thickness T,.
The first thickness T, is smaller than the second thickness T,.
Advantages due to such structural features will be described
in part in the following.

Referring to FIG. 3, the second unit 20 includes a stand
210, a keyboard module 230, and two fixing members 250.
The stand 210 has a first frame 211, a second frame 213, and
a third frame 215. The first and second frames 211 and 213
extend along the same direction from two opposite ends of the
third frame 215. The first frame 211 has an upper surface 211a
and an inner surface 2115 adjacent to the upper surface 211a,
and the second frame 213 has an upper surface 2134 and an
inner surface 2135 adjacent to the upper surface 213a,
wherein the inner surface 2115 and the inner surface 2135
face each other. The keyboard module 230 is physically dis-
posed among the first, second and third frames 211, 213 and
215, and a signal connection is established between the key-
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board module 230 and the first unit 10 by wireless commu-
nication technology such as Bluetooth technology.

Each of the first and second frames 211 and 213 includes a
guiding rail 270 disposed on the inner surfaces 2116 and 2135
of the first and second frames 211 and 213. In the embodi-
ment, the guiding rails 270 of the first and second frames 211
and 213 have an identical configuration. For brevity of the
specification, only the configuration of the guiding rail 270 of
the first frame 211 will be described in the following. How-
ever, it is appreciated that the guiding rails 270 of the first and
second frames 211 and 213 may have different configura-
tions.

Referring to FIGS. 3 and 4A, the guiding rail 270 of the first
frame 211 includes an opening 271 disposed on the upper
surface 211a of the first frame 211. Additionally, the guiding
rail 270 has a first section 273, a second section 275 and a
third section 277 connected successively. The first section
273 of the guiding rail 270 substantially extends along a first
direction (Y-axis) from the opening 271, and the third section
277 extends along a second direction (X-axis) which is per-
pendicular to the first direction (Y-axis), but it should not
limited thereto. In some other embodiments, the first direc-
tion (Y-axis) is different from the second direction (X-axis).
Still, in some other embodiments, the third section 277 of the
guiding rail 270 extends in a non-linear fashion.

As shown in FIG. 4A, the second section 275 of the guiding
rail 270 has a curved inner wall 275/, and the first and third
sections 273 and 277 of the guiding rail 270 respectively have
inner walls 2737 and 277: adjacent to two opposite sides of the
curved inner wall 275i. Note that a part of the curved inner
wall 275i which directly faces the opening 271 is lower than
an imaginary line D (indicated as doted line) extending from
the inner wall 277; of the third section 277. Through the
above-motioned structural features, after entering the second
section 275, the connecting members 150 will firstly stay at
the second section 275 and will not be moved into the third
section 277 of the guiding rail 270 until an external force is
applied thereon. Moreover, a recess 279 is disposed on the
inner wall 273; of the first section 273 in a vicinity of the
opening 271.

The fixing member 250 is disposed in the recess 279 and
includes an elastic member 251 and a main body 253. In the
embodiment, the elastic member 251 is a spring. An end of the
spring 251 is connected to a bottom surface of the recess 279,
and another end of the spring 251 is connected to the main
body 253. After the main body 253 is abutted by an external
force, the main body 253 retracts into the recess 279 along a
direction indicated by an arrow A . The configuration of the
fixing member 250 should not be limited to the above-men-
tioned embodiment. In another embodiment, as shown in
FIG. 5, the fixing member 250" may be an elastic sheet, and
the elastic sheet 250" is disposed on the inner wall 2737 of the
first section 273 of the guiding rail 270.

Referring to FIG. 3, the operation method of the electronic
device 1 of the embodiment is described hereinafter. To com-
bine the first and second units 10 and 20, the two connecting
members 150 of the first unit 10 are inserted into the two
guiding rails 270 via the openings 271 of the two guiding rails
270.

As shown in FIG. 4A, when one of the two connecting
members 150 passes through the first section 273, the elastic
member 251 of the fixing member 250 is abutted by the
connecting member 150. Thus, the main body 253 retracts
into the recess 279 along the direction indicated by the arrow
A,. As shown in FIG. 4B, after the fixing member 150 leaves
the first section 273 and enters the second section 275, the
connecting member 150 abuts the curved inner walls 275i of
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the second section 275. At the same time, a resilient force is
provided by the elastic element 251 to push the main body
253 to its original position. Therefore, the connecting mem-
ber 150 is restrained between the fixing member 250 and the
curved inner wall 275; and is rotatable around a rotation axis
C, whichis parallel to a centre of curvature of the curved inner
wall 275i.

Referring to FIG. 6, before or after the first unit 10 is
connected to the second unit 20, the supporting member 170
of'the first unit 10 may be pivoted to the outside (as indicated
by arrow A,) of the accommodation space 114 about a rota-
tion axis C, that is parallel to the rotation axis C, to support
the first unit 10 when the electronic device 1 is in the first
mode. In the first mode, an included angle o formed between
the first and second units 10 and 20 may be adjusted by
rotating the first unit 10 around the rotation axis C, so as to
enable the first unit 10 to be positioned at a comfortable
viewing angle for a user to use the keyboard module 230 or for
aviewer to watch a displayed image. Additionally, supported
by the supporting member 170, the first unit 10 may not shake
due to a touch operation.

Still referring to FIG. 6, when switching the electronic
device 1 from the first mode to the second mode, the support-
ing frame 170 is firstly pivoted about the rotation axis C, to be
received in the accommodation space 114, and the first unit 10
is rotated about the rotation axis C, and is simultaneously
pushed by a thrust force along the second direction (X-axis)
so that the two connecting members 150 may leave the second
sections 275 and enter the corresponding third sections 277.
The first unit 10 is continuously pushed along the second
direction (X-axis) so that the two connecting members 150 of
the first unit 10 slide to the third section 277 of the guiding rail
270 until reaching the end portions 2774 of the third section
277. As shown in FIG. 2, in the second mode of the electronic
device 1, the first part 110a of the housing 110 overlaps the
keyboard module 230 of the second unit 20. Due to the fact
that the thickness of the first part 110q is smaller than that of
the second part 1105 of the housing 110, the thickness of the
electronic device 1 is minimized, thus enhancing portability
of the electronic device 1.

Referring to FIG. 7, which shows an explosive view of an
electronic device 1' of another embodiment of the disclosure.
Since elements similar with that of the electronic device 1
shown in FIGS. 1-6 are provided with the same reference
numbers, thus, the features thereof are not reiterated in the
interest of brevity. The electronic device 1' includes a first unit
10" and a second unit 20. The electronic device 1' is charac-
terized in that the first unit 10' includes an accommodation
space 114' disposed in a second part 110" of a housing 110",
wherein a supporting member 170" disposed in the accommo-
dation space 114'. To operate the supporting member 170", the
supporting member 170" is pulled to the outside of the accom-
modation space 114' along a predetermined direction (as indi-
cated by arrow A;) and rotated about a rotation axis C; to a
proper position to support the first unit 10'.

While the invention has been described by way of example
and in terms of preferred embodiment, it is to be understood
that the invention is not limited thereto. To the contrary, it is
intended to cover various modifications and similar arrange-
ments (as would be apparent to those skilled in the art).
Therefore, the scope of the appended claims should be
accorded the broadest interpretation so as to encompass all
such modifications and similar arrangements.

What is claimed is:

1. An electronic device, comprising:

a first unit, comprising:

a housing, having two opposite lateral surfaces; and
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6

a connecting member, disposed on one of the two lateral
surfaces; and

a second unit, comprising:

a stand, wherein a guiding rail is disposed in the stand,
and the guiding rail comprises an opening, a first
section substantially extending along a first direction
from the opening, a second section connected to the
first section, and a third section connected to the sec-
ond section and extending along a second direction
which is different from the first direction; and

a fixing member, disposed at the first section of the
guiding rail,

wherein the electronic device is arranged such that after the
first unit is selectively connected to the second unit, the
connecting member is inserted into the guiding rail via
the opening, wherein the movement of the connecting
member in the first section causes a displacement of the
fixing member, and after the connecting member passes
through the first section and enters the second section,
the connecting member is retained by the fixing member.

2. The electronic device as claimed in claim 1, wherein
when the connecting member is located in the second section,
the connecting member is retained between the fixing mem-
ber and an inner wall of the second section.

3. The electronic device as claimed in claim 2, wherein the
inner wall of the second section comprises a curved inner
wall, and when the connecting member is located in the
second section, the connecting member is retained between
the fixing member and the curved inner wall of the second
section.

4. The electronic device as claimed in claim 3, wherein the
third section of the guiding rail has another inner wall adja-
cent to the curved inner wall of the second section, and a
height of a portion of the curved inner wall of the second
section is below an imaginary line extending from the inner
wall of the third section.

5. The electronic device as claimed in claim 3, wherein
when the connecting member is located in the second section,
the connecting member is rotatable around a rotation axis
which is parallel to a centre of curvature of the curved inner
wall.

6. The electronic device as claimed in claim 1, wherein a
recess is disposed on an inner wall of the first section, and the
fixing member comprises an elastic member and a main body,
wherein the elastic member is connected between a bottom
surface of the recess and the main body, and the main body is
retractable into the recess after the main body is pushed by an
external force.

7. The electronic device as claimed in claim 1, wherein the
fixing member comprises an elastic sheet disposed on an
inner wall of the first section of the guiding rail.

8. The electronic device as claimed in claim 1, wherein the
electronic device is adjustable between:

a first mode, wherein in the first mode the connecting
member is located in the second section, and a included
angle is formed between the first unit and the second
unit; and

a second mode, wherein in the second mode the connecting
member is located in an end portion of the third section
which is away from the second section, and the first unit
overlaps the second unit.

9. The electronic device as claimed in claim 8, wherein the
first unit further comprises a supporting member pivotably
connected to the housing, wherein the housing comprises an
accommodation space, and the supporting member is pivoted
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to an outside of the accommodation space in the first mode,
and the supporting member is received in the accommodation
space in the second mode.

10. The electronic device as claimed in claim 1, wherein the
first unit is a computer with a built-in touch screen interface 3
with an operation system, and the second unit comprises a
keyboard module which is electrically connected to the com-
puter.



